This paper discussed the concept of computer competency and investigated the relationship between students' computer competency and their perception of enjoyment and difficulty level of web-based distance-learning courses. Participants were 237 entering graduate students in library and information science from a mid-southwestern state university in the United States from year 2001 to 2003. Computer competency was estimated by students' self-report of their prior knowledge of information technology skills in a survey called Computer Skill and Use Assessment. Statistical significance was found between the correlation of computer competency and students' perception of enjoyment level (p=.011) and difficulty level (p=.001).
Introduction
Distance education has become an integral component of services from libraries, including academic libraries that serve college of education. In recent years, library and information science fields have been exploring innovative ways of teaching and learning in digital era. For example, since the 1990s, distance learning in library and information science education has developed quickly in the United States. Distance education via the World Wide Web, often combined with on-site meeting requirements, has been a trend in library and information science fields (Association for Library and Information Science Education, 1999, 7). The 2003 Association for Library and Information Science Education Statistical Report shows forty-six out of fiftysix ALA-accredited library schools reported 1,155 courses offered as distance education, in comparison to 1,008 courses in 2001, 489 courses in 2000, and 408 courses in 1999 (Association for Library and Information Science Education, 2003) .
While LIS practitioners and researchers are offering instruction in different formats to provide students with more flexibility, they realize the potential challenge of learning from a distance. For example, the instructor needs sufficient instructional and technical support in a sametime/different-place learning environment (Besser, 1996, 819) . Many of the library educators choose different-time/different-place models to deliver courses over the Internet to reduce cost and eliminate technical challenges by twoway video-conferencing (lighting, sound, and wiring of classrooms, et al).
In asynchronous models, students can control the pace of instruction but students' individual intellectual and technical background will impact learning effectiveness. An onsite environment makes it possible for instructors to adjust teaching strategies according to student feedback via eye-contact. Learners can think, watch, observe, and participate while communicating with the instructor and classmates. In web-based learning environments, students without adequate technological background may spend more time struggling with technology than working on course content. Computer competency, or information technology literacy, may influence students' satisfaction with their performance within an individual course and with their general experience of web-based learning in general. Thus, chances of dropping out may increase for those students dissatisfied with their distance learning experience (Sherry, Fulford, & Zhang, 1998, 4) .
Identifying factors impacting distance learning is more valuable to education libraries because their students will be next generation of educators, who would explore pedagogical innovations at the rest of their life. The current study looked particularly at students at a library and information science program. Many of them were school librarians. This study explored how students' computer competency can impact their perception of enjoyment and difficulty level in webbased distance learning.
Distance learning was defined in this study as the application of telecommunications and electronic devices that enable learners to receive instructions originating from some distant location (Keegan, 1988; Holmberg, 1995, 51) . Instruction may be synchronous or asynchronous. Distance education may employ correspondence study, or audio, video, or computer technologies.
Previous Studies
There are abundant research studies measuring student satisfaction. Students' attitudes, especially their satisfaction with online courses, are important indicators of student success. Studies show a direct relation between dissatisfaction of distance learning and student retention. Librarians and educators have been exploring factors that enhance students' satisfaction in web-based distance learning: learning styles, technology support, and learning community, et al. (Simpson & Du, 2004; Frey, Alman, Barron, & Steffens, 2004) . Previous studies reveal a possibility of effects of learning styles and individual ability in web-based distance learning (Du, 2004) .
One of the ability factors is students' prior knowledge and skills of computers. There is abundant research on the effects of specific knowledge and skills, such as prior knowledge of computers, in distance learning. Prior knowledge is defined as the knowledge, skills, or ability that students bring to the learning process (Jonassen & Grabowski, 1993) . Prior knowledge is one of the strongest and most consistent predictors of learning. Tobias states that prior knowledge can knowledge can be tested via a pretest developed specifically for a content domain. Tests can be multiple choices, free recall, true/false, or matching among others. Some tests include a scale for learner to indicate their degree of confidence in their answer (Tobias, 1982) . Research suggests an inverse relationship between level of prior knowledge and instructional support. As the level of prior knowledge rises, the need for instructional support decreases; conversely, as the level of prior knowledge decreases, the need for instructional support rises (Tobias 1976 (Tobias , 1981 Jonassen & Grabowski, 1993) .
Theoretical backgrounds related to the importance of prior knowledge are transfer of learning, schema theory, information-processing theory, and theory of structural knowledge. Transfer of learning theory explains how prior skills and knowledge transfer directly to new learning. Schema theory explains the acquisition of new information through a learner's active, constructive integration of new information into existing networks of knowledge. Information-processing theory focuses on the roles of perception and attention in learning and memory (Jonassen & Grabowski, 1993, 421) . Structural knowledge describes and facilitates the application of prior knowledge to novel situations. It is the knowledge of how ideas within a domain are interrelated. In other words, structural knowledge describes how prior knowledge is interconnected (Diekhoff, 1983) . Structural knowledge is also defined as conceptual knowledge, the conceptual storage of meaningful dimensions in a given domain of knowledge.
In the library and information science world, a more relevant concept is probably "computer competency", or "information technology literacy". Simonson, Maurer, Montag-Toradi, & Whitaker (1987) define computer literacy as (1) an understanding of computer characteristics, capabilities, and applications; and (2) an ability to implement this knowledge in the skillful, productive use of computer applications. Specifically, Osika & Sharp (2002) identified technical competencies for distance learning students as seven skill groups: (1) computer operations and utilities, (2) file management, (3) word processing, (4) Internet, (5) PowerPoint presentations, (6) spreadsheet, and (7) competency is defined as an individual's knowledge and ability with computers. This knowledge enables an individual to use computers, software applications, databases, and other technologies to achieve a wide variety of academic, work-related, and personal goals, including a successful learning experience in web-based courses. "Computer competency" can be an indicator of "computer literacy". In this study we use them interchangeably.
A related concept to "computer competency" is "information literacy". Information literacy is a concept well discussed in library literature, for example, by Snavely and Cooper (1997) , Carbo (1997) , Behrens (1994) , Kuhlthau (1987) , McClure (1994) , Bawden (2001) , and Eisenberg, Lowe, & Spitzer (2004) . Information literacy is a set of abilities requiring individuals to "recognize when information is needed and have the ability to locate, evaluate, and use effectively the needed information" (American Library Association, 1989) . It is believed that the two concepts are related but information literacy has broader implications for the individual, the educational system, and society.
A few studies explored the effects of computer competency to web-based distance learning. Jiang (1999) found students' previous computer competency was not a statistical significant factor in predicting students' perceived learning, but it has significant correlation with student-student communication (p=.01), learning styles (p=.03) and time on learning (p=.03). His sample was 287 web-based students from State University of New York Learning Network. Yu, Kim, and Roh (2001) found students' perceived need of web use, technical training they had received, perceived usefulness of the web, and their computer and web competencies had positive direct effects on their web use in distance learning.
Method
This study surveyed the effects of students' computer competency to their perception of enjoyment level and difficulty level. Rumpradit (1999) , and Osborn (2000) . Both surveys were validated in previous studies (Du, 2004; Simpson & Du, 2004) . Participants were entering graduate students in library and information science from a mid-southwestern state university in the States.
Findings
In total, 301 subjects participated in the Computer Skill and Use Assessment. Among them 237 students completed the Student Satisfaction Survey. Participants in this study were graduate students enrolled in web-based distance learning courses at a mid-southwestern state university in the United States from year 2001 to 2003. The subjects were 100% online students; they came to campus for software training because they had never taken a WebCT course. The subjects were essentially homogenous in age, gender, and knowledge level. Fourteen of them were male, the rest of them were females. Average age of the students was between 35 and 40. Over 50% of them were school librarians or schoolteachers working toward their master's or school library certification. They all enrolled as regular master's students. Eighty percent of all enrolled students participated in the study. The courses they took were taught 100% online. Table 1 illustrates the descriptive statistics for the question items. Each item has a semanticdifferential scale, ranging from 1 to 7. One indicates the lowest proficiency and 7 stands for the highest proficiency. The researcher expected the mean scores of the items to be between 4 and 5. From Table 1 , the author found students in this sample rated themselves fairly high at basic computer skills, such as Q1 (Open/Run files and Programs, mean score = 6.14), Q2 (MS Word, mean score =6.62), Q3 (Spreadsheet, mean score = 5.23), Q4 (Cut and Paste, mean score = 6.54), and Q6 (Using Email, mean score = 6.67). Students were not familiar with computer languages, such as Q9 (Access Database Language, mean score = 2.25), and Q10 (HTML, mean score = 2.88).
Several reasons may have contributed to the distribution of the current data. Firstly, students may have a tendency to rate themselves higher if they are familiar with some skills. That might yield negatively skewed scores in question items 1 to 6. Secondly, this ALA accredited library program expects that entering students have adequate skills in basic computer operation and can complete basic academic works, such as compiling homework using a word-processor. The students are supposed to pass the ITKS self-test when they apply for this program. There is a possibility that students who failed to pass the ITKS self-test but claimed to pass it were still allowed to enroll in the program. Thus, the scores of computer competency tend to be higher than expected. 
Student Satisfaction
As mentioned before, the researcher expected the mean scores of each items to be distributed around 4 to 5 with a bell-shape curve. Table 2 indicates a leptokurtic and negative skewed distribution of both Grade Expectation (Q4) and Retention Tendency (Q5), with Kurtosis more than 1 and Skewness less than -1. The data shows that most of the students expected an "A", rather than a bell shape distribution, possibly around "B", as suggested by statistical theories. This distribution likely occurred because graduate students are expected to get at least a "B" or better. Graduate students in the sample also had a strong tendency toward retention, meaning that these students had a strong motivation to stay in this ALA accredited library program. This University has one of only three ALA accredited programs in the State of Texas. The Satisfaction Level score, or the average of mean scores of all five items, reflected a normal distribution of the sample.
Correlation
Since the dependent variable, computer competency, yields continuous scores, multiple regression analysis was applied to test the significance of correlation between computer competency and student satisfaction level. The author conducted five individual regression analyses on each question in the student satisfaction survey and found statistical significance in two Student Satisfaction items: Enjoyment Level (answers to question 1 of Student Satisfaction Survey as the dependent variable) and Difficulty Level (answers to question 3 of Student Satisfaction Survey as the dependent variable). The results are listed in the next two tables.
The next table indicated that there was a statistically significant correlation between computer competency and students' Enjoyment Level. The correlation coefficient, or β weight, is .164 (p = 0.011). That means that computer competency as the independent variable may predict students' Enjoyment Level on web-based courses, with a correlation coefficient of .16. Table 4 ). The β value is .205 (p = 0.001). That indicates that computer competency as the independent variable may predict students' impression of difficulty level of web-based courses, with a correlation coefficient of .205. cally significant, the p-value is fairly close to .05. The correlation coefficient (β) implies there might be a significant result if the sample size were larger. The researcher believes there might be some practical significance in enhancing students' computer competency in web-based distance learning. However, we need more studies to investigate that assertion.
Conclusion and Implications
Different student computer competency levels impact students' perception of Enjoyment Level and Difficulty Level. Students feel web-based courses are easier if they have enough computer background. It is notable that a significant relationship between learning style and enjoyment level was found in previous studies (Simpson & Du, 2004) . The results of this study suggest additional factors that impact student enjoyment level in distance learning.
The findings of this study are valuable to education libraries. Understanding the effects of computer competency may help faculty to deliver learning materials more effectively online. Students in education or school library programs with higher level of computer competency are likely to be more satisfied with distance learning. Such students will be more creative with pedagogical innovation, such as utilizing Internet resources, using databases, and creating digital media in teaching and learning. Those enhanced skills may help them to achieve a wide variety of academic, work-related, and personal goals.
To better serve distant students and enhance student retention, we suggest technology support in distance education programs. Our results are consistent with findings from previous studies (Yu et al., 2001 ) suggesting that technology support should be provided to learners in order to facilitate the participation of web-based learning.
Students without adequate technology background should be given tutorials or training sessions to help them adjust to the online environment. Distance learning programs in libraries should provide onsite training sessions to enhance computer competency for students without enough prior knowledge of computers. In addition, distance programs might consider deploying budget in supporting students and answer students' technical questions in real-time via telephone, instant messaging, video conference, et al (Lowe & Malinski, 2000) .
The researcher found no statistically significant relationship between computer competency and pooled score of student satisfaction from all five question items. He sampled students from different majors and from different online classes. Different course types may yield a significant level of "within group variance" and thus yielded non-significant results. The researcher believes with a larger sample size significant results may be found. Computer competency may not the only factor predicting students' success in webbased distance learning. Further studies are needed to explore the interaction of computer competency and different course delivering platforms, such as GUI-based (such as WebCT) vs. text-based (Blackboard) systems.
